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Using Nuclide Mixtures in Nucleonica
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Mixtures in Nucleonica -.::

Nuclide Mixtures:
e Why mixtures ?
* Mixture vs. simple nuclide
—in the real life: mainly mixtures
* Mixture vs. Compound
—>Nuclear properties are independent
from chemical bonds
o Often used module in other applications
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Mixtures in Nucleonica -.::

1. Nuclide mixtures overview e.g. U232+Co60
2. Case study with natural uranium

3. Exercise
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Go to Nuclide Mixtures
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Nuclide Mixtures: Overview

dy bixtures | E dit I Upload Sample Mistures

Nuclide Mixtures

Sorted by Date,
descending order

Download (as XML file)
. This mixture

fcreate, upload a new Mixture)

Natural Uranium

Decay of 1 Grams of 37 Eb 81 after 10 Hours
Transuranics in 1 ton Spent Fuel
U232+Co60

Matural Thorium

Cs137 + Ba13™m

‘
Date modified ™
SN

09.04.2010, 14:13:22
09.04.2010, 10:43:21
10.03.2010, 14:31:18
10.03.2010, 13:50:08
10.03.2010, 13:36:26
10.03.2010, 13:31:00

. All mixtures

Do fou want Yo open or save this file?

Mame: Mixture_UZ232+Cab0. xmi
Type: =ML Document, 1,29 KB
From: v, nucleonica.net

Open Save

While fileg from the Internet can be ugeful, zome files can patentially
harri your computer. |f pou da not truzt the source, do nat apen or
zave thiz file. What's the nigk?

\DEIGte
\This mixture

. All mixtures
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Nuclide Mixtures: Components

y 4

Py Mimtures I Edit I Upload | Sample Mistuies |

Matural Uranium

Description:

1 mole natural uraniom (U234, U235, U238) with isotopes fractions coresponding to the

4| | ]

| VOTE TG | ACEIRYFTATE | HEIETe |
> | 30ic 2 new Muclics)

G2 U234 2.907e+6 | 0.01264 ) 5.310e-5  5.400e-5 0.4360 i
42 0235 1.354e+5 | 1.683 T114e-3  T.204e-3 002264 i |
Q20238 2.939e+6 | 2363 0.9523 0.9927 0.4813 i

Significant figures: |4 "I

Masses: Reference quantities for all conversions
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Upload Nuclide Mixtures

My Mixtures | E dit I Upload | Sample Miztures |

Brows=e a file to be uploaded:

Upload File ) Reset

Browse...

Uploaded file: [Mizture_Matural Uranium_xml
1 Mixture, 3 Components added, 1 Mixture deleted, 0 Error.

=7xml version="1.0" encoding="UTF-8"7=>
=Mucleonica_Mixture=
<Information=
=Site=www.nucleonica.net</Site>
=Application=Muclide Mixtures</Application=
=Nersion=2.0.32.1<Nersion=
=Created By=rdf</Created By
=FileDescription=MNuclide mixture with the mass in gram of
=DownloadDate=09/Apr/2010 14:13:35</DownloadDate=
<fInformation=
=lUnits=
=Mass=g</Mass>=
<Time=s</Time=
=Activity=Bg=</Activity=
=fUnits>

=Mixture=
=MixtureMa MixtureMame=
=MixtureDesciwstion=MaturgLldnium, 99 2742% U238, 0.7

=Mass=238.028910308445</Mass>
=Activity=5981477 90387284 </Activity=

/

Laak in: I [ Mistures

x| e ®erE-

2| Mixkure_kEEEE, ol
2| Miskure_UO2 six,saml

2| Mixkure_UO2 with 3 oxygen isotopes, xml

= Mixkures_alliZ). xml

=1

(= Mixbures_all{ 3}, xml

= Mixktures_all,xml
(= Mixckures_all_rdf il

File name: IMthure_N atural ranium, xml j Open I >
Files of bype: If-‘«ll Files (%) j @
P
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Nuclide Mixtures: Sample Mixtures

by Mistures | Edit | Upload Sample Mistures

v Cs137 + Bal3im 10.03.2010, 13:31:00
v Matural Thorium 10.03.2010, 13:36: 26
v Matural Lranium 08.04.2010, 15:90:06
v Transuranics in 1 ton Spent Fuel 10032010, 14:31:18
v U232+ C0kE0 10.03.2010, 13:50:08

S Send to My Mixtures 2 |
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In Edit, enter a
name
(mandatory) for
the mixture

Enter a short
description
(recommanded)

Enter
components 2>
»(add a new

nuclide)*

e Choose a
nuclide

e Selecta unit

« Enter the
guantity

e Update the
grid

Save the mixture

Create a new Mixture

Nuclide Mixtures

Matme

|M3,r U232+ CoB0 mixture

Description:

1g U232+CoB0

1= ratio | Mole ratio | Activity ratio | Delete

(ol & new Muclica]

Eletnert Mass Guartity Limit
[u =l x4 | Gram im
\/
Save Mixture | FHeset | Cancel |

Significant figures; I‘Jr vI
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Create a new Mixture

by Mistures I Edit I Uplaad | Sample Mistwes |

arme
IM'_-,-' U2324+CoB0 mixture
Description:

1g U232+Cab0

Activity(Ba) | Mass(g) | Mass ratio | Mole ratio | Activity ratio | Delete sirificert figures: [4 7
(et & new Mueiica)
27 CoR0 2581Z2e+13 06 0.6 0.8531 0.9872 'I]E'

G2 10232 3.26Te+11 04 0.4 0.1469 0.01284 i

31 N RO R W W —.
Eletmenrt Masz Cuantity LInit
I j I j I1 IGram j Update |
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Case study: Natural Uranium

1. Create a nuclide mixture for 100 g uranium

Hint 1. Create a nuclide mixture for 100 atoms of uranium using the
Isotopic abundancies of natural Uranium from Nuclide Datasheets
or from Nuclide explorer

Hint 2. Use rescale feature to transform from 100 atoms to 100 g

2. Obtain the atomic weight of uranium

U234 U235 U236 U237 m
0.0054 07204 2AET y E75d

2.5E5y 26m | T.OESy 4 5E9y

Vv 4

Pa233 Pa234 Pa235 Pa236 Pa237
2id 242m 41m 8.7 m
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Case study: Create a new Mixture

by Mixtures | E dit | I1pload Sample Mistures

Matme

|hr1y natural Uranium

Description;

My natural Uranium:

99,2742 atorn¥ U235
0.7204 atorn% U235
0.0054 atorn% U234

Huclide ~ ' Actiory(Bq) Mass(g) Mass ratio Mole ratio_Actvity ratio_Delote.

factd & new Mueiica)

B R 1 P .

Element Mazs Canitity Init
| [a92742 [Nurnber of Atoms @

fu RMIEE
Feset | Cancel |

save hMidure |

Significant

Elemert.  Mass:

OIS | PEIEI RES

Reference Data | Dezcrption

Nuclide Datashze
92 Uranium

Current Chart: Karlsruhe

Denved Data Crozs

= Reference Data Notes

Density

Mass Excess
Atomic Mass
Half-life

Spin

Parity

Binding Energy

Abundance

18.1 glorm?®

47308.948 (+ 1904) keV
238.0507838247 (+ 2044) u
4 468 {+ 3) Gy

0OF

o

787012 MeVinucleon
992742 (+ 10 atom %

o
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Case study: Add Uranium components

by Mixtures Edit Ilpload

Matne

Sample Mixtures

by natural Llranium

Description:

My natural Uranium;

99,2742 atom® U235
0.7204 atormn% U235
0.0054 atorn% U234

(adcl & hew Muclice)

Q210235 | 224826e-17 | 281172e-22 | 7.11404e-3| 7.20439e-3| 0.0440353
Q210238 | 4.88029e-16 | 3.92424e-20 | 0992886 | 0992796 | 0955961
Total: 2 510812e-16 3.95235e-20 1 1 1
Eletment Mass Guantity it

N =] 238 =] jo7204 Murmber of Atoms v |
Save Mixture Reset Cancel

i
i
1l

pdate

Signifi

Elemert:  Maszz:

U E[REE A

Feference D ata

= Reference Data Hotes

Density
Mass Excess
Atomic Mass

Hali-life

Parity -
Binding Energy

Abundance

Nuclide Datas
92 Uranium

Current Chart: Karlsruhe

D escription

19.1 gicm®

40920.456 (+ 1823) keV
235.043929818 (+ 1957) U
703.8 (+ 51 bty

Spin 712 R

7.89091 MeVfnucleon
0.7204 (+ 6 atom %

Derived Data (]
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Case study: RescaleTotal quantity

by Mistures Edit Ilpload

Matne

Sample Mixtures

kdy natural Lranium

Description:

My natural Uranium:

99,2742 atom UZ35
0.7204 atorn% U235
0.0054 atorn% U234

(adcf & hew Muclice]
592010234 | 48273660e-16
G2 L0235 | 2248260817
9210238 | 48802922e-16
9.9324843e-16

Eletnent Mass

2.0936240e-24
2.8117180e-22
3.9242353e-20
3.9525624e-20

5.3095279e-5| 54000000e-5
7.1136589e-3 | 0.007204
099283325 | 0992742

1 1

it

| =l

Save Mixture

Feset

_Suarmtity—_
W [ Mumber of Atams =]

Cancel

0456017949
0.022635433
049134658
1

lpdate

SN==g=

1234

Nuclide Datas

“omay 92 Uranium

Current Chart: Karlsruhe

Elemnert.  Mass:

U TR >

Reference Data Derved Data [

Dezcrption

= Reference Data Notes

Density 19.1 glem?®
33146.625 (£ 1827 kel

234.040952088 (+ 1960)

Mass Excess

Atomic Mass

Halflife 2457 (£ 3 ky

Spin 0k

Parity +

Binding Energy 760071 Meinucleon
Abundance 0.0054 {+ 8 atom %
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Case study: Total rescaled to 100 g

by Mixtures | Edit | pload Sample Mistures

Matmne

|rv1y natural Uranium

Description:

by natural Uranium:

992742 atorn ¥ U238
07204 atorn% U235
0.0054 atorn% U234

w =lgnificant figures: I f :Iv

{adcl @ hew Muclice)

210234 | 1.2213287e+6 | 5.3084279e-3 | 5.30952789e-59| 5.4000000e-5| 0486017949 il

2101235 | 5.EE81097e+4 | 0.711365589 71136589e-3 | 7.20400008-3 | 0022635433 [

210238 | 1.2347T160e+6 | 99283325 099283325 | 0992742 049134658 ]
i}

Total: 3 2.5129228e+6 | 100 1 1 1
Eletment Masz Cuantity nit
I j I j |1EIEI IGram j Update |
Sawve Mixture | Reset | Cancel |
_
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Case study: Atomic weight of U

by Mistures | Edit | Upload | Sample Mixtures

Matme

|My natural Uranium

Description:

My natural Uranium:

99,2742 atom% U235
0.7204 atorn% U235
0.0054 atorn% U234

Significant figures: I a8 "I

(adcl & new Muclice]
9210234 | 29071083e+6 | 0012638211 | 5.30952790-9| 5.4000000e-5| 0486017949
9210235 | 1.3539346e+5 | 1 6932565 T.113658%9e-3 | 0.007204 0022635433

2 U238 | 2938081 2e+6 | 236.22302 0.992833525 | 0.992742 0.49134658
Total: 3 595814529e+6 ( 238.02891 1.0000000 1 1

Eletnent Mass Guantity IImit

jl j |1 ole j Update |

Sawve Mixture | Reset |

t: 238.02891

Comparing with Karlsruhe Nuclide Ch
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Mixtures in Nucleonica

1. Nuclide mixtures overview e.g. U232+Co060
2. Case study with natural uranium

3. Exercise
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